anesthetics at the concentrations which reduced the rate of afferent discharges from the frog muscle spindle (2) did not reduce the rate of afferent discharges from the frog heart mechanoreceptors.
During our study on the effects of local anesthetics on the pulmonary mechanoreceptors of the frog, we found that local anesthetics increased the rate of afferent discharges from the mecha noreceptors.
The present study deals with stimulatory actions of local anesthetics on the rate of afferent discharges from pulmonary mechanoreceptors of the frog. The actions were compared with those caused by drugs having stimulatory or inhibitory effects on the some receptors.
The experiments were performed on bullfrogs (Rana catesbeiana) weighing 250 350 g. Preparations and recording methods were described in a previous paper (3 When the lung was perfused with the solution containing procaine (1 X 10-5 1 x10-3 M), dibucaine (1 X 10-5-1 X 10-4 M) or tetracaine (1 x10-6-1 X10-4 M), an in crease in the rate of spontaneous afferent discharges from the vagal afferent fibers was caused which was accompanied by a decrease in the flow rate of perfusion solution, and then the rate of afferent discharges was decreased below the level before application of the drug (Fig. 1A) . While the rate of spontaneous afferent discharges was de creased by the local anesthetics, the ampli tudes of these were not significantly different from the amplitudes before application of the drug. The rate of afferent discharges syn chronized with inflation of the lung was not increased by these drugs. The rate of spon taneous afferent discharges was increased by about 100 to 200% by these local anesthetics, and the degrees were independent of the concentration of the drug (Table 1 ) . At the highest concentration of these local anes thetics, the time required to attain the peak response of afferent discharges was not shortened, but the time taken to fall from the peak response to half of it was shortened. After washing out of these drugs, the decrease in the flow rate of perfusion solution induced by these drugs was soon reversed, and the inhibitory effect on the afferent discharges by procaine or tetracaine was reversed within 20 min. When the solution containing procaine or tetracaine was perfused again after washing out of these drugs, the increase in the rate of spontaneous afferent dis charges and the decrease in the flow rate of perfusion solution reappeared. Procaine
(1 X 10-6 M) and tetracaine (1 X 10-7 M) did not have significant effects on both rates. Aconitine (1 X10-7 M) increased the rate of spontaneous afferent discharges without de crease in the flow rate of perfusion solution, but in a concentration of 1 X 10-6 M, the stimulatory actions of the agent were ac companied by a decrease in the flow rate (Fig. 113 , Table 1 ). With increasing concen tration of aconitine, the time required to attain the peak response and duration of increasing response were shortened. Finally, aconitine abolished the afferent discharges irreversibly. Tetrodotoxin (1 X10-7 M) and chlorpromazine (1 X 10-5-1 X 10-4 M) only decreased the rate of afferent discharges and did not decrease the flow rate of perfusion solution.
We reported that there were at least two kinds of stretch receptors in frog lung (3). One is thought to generate the spontaneous afferent discharges in the resting expiratory position and exists on the pulmonary vessel and was stimulated by the distension of the vascular wall. The other appeared to exist on the wall of the lung and generates the afferent discharges synchronized with in flation of the lung. Procaine, dibucaine and tetracaine at the concentration which caused a decrease in the flow rate of perfusion solution caused an increase in the rate of spontaneous afferent discharges followed by a decrease in the rates of both types of afferent discharges. Tetrodotoxin and chlor promazine, which have a local anesthetic activity (4) and decreased the rate of afferent discharges from the frog muscle spindle (2), did not decrease the flow rate of perfusion solution and only decreased the rate of afferent discharges from the frog pulmonary mechanoreceptors. It is suggested that the pressure in the pulmonary vessel is raised to a certain level by the contraction of the vessel induced by local anesthetics, and the re ceptors on the vessel are stimulated at the time. The contractile responses of pulmonary vessel to local anesthetics have been reported in dog (5), rabbit (6) and guinea pig (7) . The time required to attain the peak response of afferent discharges may be the time when the local anesthetic arrives around the vessel which is contracted by it, and the time may depend on the flow rate of perfusion solution. The shortening of the time taken to fall from the peak response of afferent discharges to half of it and the decrease in the rate of afferent discharges below the level before application of the drug may result from the inhibitory activities of local anesthetics on the receptors. Aconitine, which acts on the some kinds of stretch receptors directly and causes an increase followed by a decrease in the rate of afferent discharges from these re ceptors (1, 2, 8) , is thought to stimulate the pulmonary mechanoreceptors on the vessel since aconitine (1 x10-7 M) increased the rate of spontaneous afferent discharges without decrease in the flow rate of perfusion solution.
We can't explain why aconitine caused only inhibitory effects on the pulmonary mecha noreceptors on the lung wall and can't exclude the possibility that local anesthetics also directly depolarize the pulmonary mecha noreceptors on the vessel since procaine has been reported to have a depolarizing effect on the pulmonary artery (6, 7) . In order to clarify the problems, we are further studying the effects of these drugs on the pulmonary mechanoreceptors in the presence of tetro dotoxin or some smooth muscle relaxants.
